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(54) SLIDING MATERIAL, SLIDING MEMBER AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a sliding member preventing noise generation by 
dispersing/precipitating one kind or more of a Pb intermetallic compound in a copper and/or a 
ferreous sliding material to improve wear resistance under a high bearing pressure. 
SOLUTION: One kind or more of a Pb intermetallic compound made of a metal element to likely 
form a Pb intermetallic compound is dispersed/ precipitated in a copper and/or a ferreous 
sliding material. Pb content in the Pb inter-metallic compound is in a range of 1-30 wt.%, a 
metal element to likely form an intermetallic compound with Pb is, from a view point of cost, Ti, 
Mg, Ca, Ba, Zr, Li, Hf, La, Te, Se, Sm, etc., in particular, Ti, Mg, Zr are preferably used and are 
contained in a range of about 0.5-10%. Further, in order to secure joining strength to a backing 
and to facilitate sinterability, a bronze sintering slide material containing 2-10 wt.% Sn is very 
useful. 
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(57) 

J: l//* fc l±&SJSM*mtf>igffi|!ftt4 £ sua Micas 

«HSte«fcr;/*fci±a36}siji*f«i=fc^ 
r. miai±<DPb^*jara<b^«!i^fik-«fai*-y-T 



i 
i 



(2) 



ftMW- 1 1 -2 1 7 6 3 7 



[Raftfl 2 ] ItCP b B*BNMb**eflMK*'tt6tt 
^&K5c3tjb<. J9JH&$0) 1 A- 4 A, 6 Bj&fe «fctf ^ 

-T 1 r=Ett0>BMtm. 

[W*fl|3] '>&< <t£P b7b<! -3 0SS:%(7)i&g| 

fiJcl^t^T i, Mg. Ca, Ba, Zr, La, L 
i, Se, T e(D 1 HkLttfO. 5-10it%tS^ 
*tT ix* z fc * ««t r «H3Ra 2 icEttttBlfttm. 

«©j«»tLr, j* 

# <t*-T?{£ffl£;ft£S n, Pb. Zn, A I, Si, P, 
Fe, Be, Ag, Mn, C r ^(Otc^A<^^ £;HT L> 

* C <t "T ftllsfcH 1 - 3 <T> 5 *0)^r*l36MzE 

T. d>#< HCuAM 5-6 Oif% % S n#1 ~ 1 
OM%tt^^t l^ft Z t *««i:-r ft«3fcH 1 - 3 

[Msfcif 6] tt^«»#»lcp bIKftBII!Hb£r1fe££ 
l//*f:(iP b«*BMfb*tt£^fiSSi*ftiHS££i 
L < z <br ft If* 

IS 1 - 3 <D 5 %<0l*r*iAMzKtt<DSM«*4 o 

i, c r a>5t^-aia±*B£Bfccfctf/*fci*** 

ft - £ ^R»<!:«)fglWt 
[B*H 8 ] Mft« 4 *fc|* 5 lcE*(Da»«»(c J3 

kTfz&mk&mmmto 

■r *B#a e icEttoBBtt^Bikffitr. 

o] iI*^4*fcli5(zISS£(Daifi«*4fr 
%a>«Bf::fc^TKit&;hfc?ttti::. ^<i^A i , 

Si. C r<D3%0)-aiU±*«ftB*5«fci;/*fctt* 



««-f>»-KB*^L-CBBB*«M*lz- 
[B#JSI1 1] mErt»*a;*£LTtt3Av t»L< 

nmm i 2 ] me«tt^ kb, out antm 
ic ca dh*D x £ $s l x * <o w& m izm fc & us * t 

[B3R9I1 3] 1-3 0SM%GDP b£**U 

< t*> P bta>*BIH|^b«»t»jaLWL^T i . Mg 
CD 1 iiaitfO. 5-10li%tS^Cu^t 

mm w*m. a i »«*fcj:t//*fcr±#a 

fffi^^T'ftBl^HftS n, Pb, Zn. A I, Si, 
P. Fe. Be, Ag, Mn, C r m<D£&7tm<D 1 « 

-r * - <t «■ t-t ftffl^a»ffl5*to>sjis*;i 0 

[B*3I143 l-30ll%OPbmL, 

< 1 1 P b ^(D^BF^ib^^^L^-TUT i , Mg 

(7)1flJa±^0. 5-1 Oli%^S^^Cu^ffi 
A<3 0-6 0#»%(DllffllZty, ^02-1 011% 

*tt«LrB*-r*z^s«p«t-r«ft36j»aa«i«*r 
[w**i 5] 0-7 osa%a>«siairfe 

LxriftItt>+Lfc?>;WfC. '>3jf < bt, A I . Si. CrO) 
5%<7)-aJ2JlJiS*&BfeJ:i;/*fcli*A»*-eE* 

*Lfcai-««L-C. ?5»l:ftfl,*S2 0-7 0*a% 

r. *att*K«)fczi:$»«frftB*ai 3*fci* 
1 4i=EiK0>0i%Bnffitt. «^jsa»9P»fe«j:t;/ 
«featta&ttttauff«to)Sift^ii. 

[If^^16] I§^II13, 14. 1 5(D5*»(7)lN-r 
HA^lzE»<DB^fcJ:t//*fcl*ttS«eB»ffl»lcfe 

L^T. c4x^«ea»ffl»*tt^H*»*fic«Ba*L 
w*ai 7] ncaitffft&KBBftiMr&axiniz 



(3) 



^Bfl¥ 1 1-217637 



*dx &m-t * *fc ut&aS'f >-y— h s t: msmfc-s l t= 

«l--MEEffi3taXSJ6Lr*'>P>ffl^*Jj:U:/*fcli»aS 
^r•4•SC t £tttK£-*-«H*4t 1 6 l=tgK(OMIf tttS 

JDX£J£L. ®fS^T?1 0~7 0®m%OTiBSllrfcL\-C 

™#«1 9] Mil 8l=Ett<D«ift;&$f::i5l* 
&<nftm~'J>t£< k t A I . Si, Mn. Cr<7)5*)05 

[R**2 0] ffrtBttBttttanffittaa&xgi::*; 
l*T. <R«*t-f hB^ffl36fc«fct//*fcli«ifc& 
«Sg»ffl5#lc|HiaADX^J£LfcStlcjfi^*SJgM«*4t» 
*£-ta>BDi!binXBI=«MiU ::«>aiEEtt-w«a*L 
< l*S&*§-I£S£16*xa£#^ 

-r-sa*ia i7~i 9©5*.«)^-r*t4M=tBtt(7)aBiffi 

uA<1 5~6 0ii%, SnA'2~7iI%, PbA<1 
~1 OS>«A<**d*vTl««lKII«Uttt*flniHt-C 
ftSC 1 7-2 oro^OTlvf*!. 

c&Haaia&ifta] 
to o o i ] 

ftLT-M**. jao^att^ajtistsiSLfcaji 

[0 O O 2] 



[0 0 0 3] *fe % lRl«IOftiil79i/aa)J:3« 
St. 5 00SPI) ^H««|»#JS**fC»*DLfc*Jl 

[0004] $t>!ci:fc. KffiJEET-eoftft-ettffl-r-S 

»*a**LTflMKic-(*a$LTtt*a 
««ea»»fej:t;*<D«ai*5fc*^ M¥5-i 5 6 

3 8 8 #3t$8 (4$^BS 5 6- 1 2 288 \Zffijfk 
[0005] * b <#H¥ 3-232905 ^$g(Z 

fci^-m. asi=aftao)aftL/=^uffi$ttic/±Ma 
T^«*4ifca»ffl©aitLfcia»*«7Lfc««^&3S 

aattieaititttfAffii. im*t£icffi;h,Tu&c£A< 

[0 O 0 6] 

«eBA<»»«iSL »«*ro)4i(di*. Hflfls-ejsa-offl 
fflS4ir^«^ (MMi^s/a*. anftfr^xsE 

[0 0 0 7] *fc. m*(Dft*«^^VJ.|cHS|^^i/ 

[0 0 0.8] si=sa$4i«»A«a3Raittt»ri^ 



(4) 



ttfflW- 1 1 -2 1 7 6 3 7 



fc y \t\zi$m < ft y . a*a*£*<fiitt y <D£-eiftjJ:£ 

«»«lctt*»a>«4t*±fz|DSil:-C#ftl^ l^dlBe 

*<»y . 3BLaftj»«35<ai+&*ift^ti\3iaB]b<**. 
[0009] -«ftnicxAitMxaHitt»$tt«and 

lBT**fei6, ftftJtflXaBttttBim£-r«iI* 
lci*10EftfrT-eO*tt^lli:ft-3-C»JS3X h(7>{£ 
Bfc#T?*telM«B*«**. 

[0010] n7»&w«ia*ifiLfc«si^^vi 

*«BBT?* A^KfiBftfliS^ft^fcto. S7llB*<**Eft 

##HB£ft«c£lMH&j&vc*4. 
[ooi 1] J:ySBfl»tta)ttl^in2a)llfB 

sp) ©cfcSiz, Ki^EBfctt^Wafci&lcSMJfK* 
i+inx t mfn v a)3feifii?a>x;fi 
£1&Z>zk\t^x hSB»lc5l#±lf*IHBA«*y* d 

^®«2 5-3 offi»%izffl*TftjB*;K&;:£A<£i* 

fc A . ^B#H ICS* o r (Dltft ft S Bffl-j»tt A<» b Hft L> 

^l^HB^fc^o 

[0 0 1 2] £7r. BIB. BN, Mo S 2 3| CD EE*Q (D H 

gf^it^y, ^y^iiftttDizft^c^-^ig^ 

toT^r*fc^fcttlcfflSSltt^LNft^<7)BgB7!i<fc-5> 0 

[001 3] ^bfc. m&<Dmm\z&&®omtLLtzi, 
l < \tmmLt^m&<Dfoz>mfa£S:&t Lxmi^xm 
jft**u *ft< ^t3m*%a>Bffi*#*-r-5ffl3R«e 

tBKtfcy, iSfiifzft4BaBA^*4 0 
[00 14] M*.tfH«tt(D:7^>i£ LTffi 

if Apx^te^icii. * y«Kfta«o)seai»ic*5Lxr 
& if is *j a<m * l r l *= m&tDmmmmmtt t <d 

»^JHBT?a>*i«t£fic LSl^tfeJ;l/ftlf*axB#(0 

toRfirtRlz«}HirftifADX-r-5Ci:7b<BjSl^fty. Rfflj 
^^7vai: LrO*DXSA<ii^:-r^>Ci:^g^a5B a pt: 
fl)Sft^<0»^aH<DttSEKffl^affifcft4fti:'<DBaB 

[ooi 5] mrao)«k5ftPoiB^i*«8*"r« 



ffl*i*fc«*fc % *i;/*fci*tt*aM»»<oaBi»tt* 
»Lfc*aa«i«»a3j:T/*a)s«ft»i6*a£sa«-r 

[0 0 1 6] 

Biz* tut. ^-r*^B^o)mi(7)«/ai4. rnxoB 

«^^2/a«J:y t*kB7BB*1£r=B*ifcflXaim 
»*BBfeJ:tf/*fcl***«l»aB*t»fcLT. '>ft 

Ctlzj:or»*-«rUi$-fr. B*#f**ttl=«*u * 

Pb-Ti; -Mgt»*»fr*«fc5fta»»»l3* 

[0017] «fcy»L<i*. tt&ofB*MXBlMim*> 
KXftltatttm-CP btflCtUAi LT»««fttl 

T?o)am»tt*is»Mica#^#4ci:aaiLfc^i:»3 

fe^o ftfc\ a»»»+lcl*Pb3RftBM^*tLr 

#» ■ su*-**^*^ '>ft< £*p biii ~3 o 

11%^:, (P b$*jSWtfi*-t±^«^ci:y Jtl^ffi 
[ooi 8] Pbi:(DABMft«M»ABcD3ftL^a¥« 

K7C*t LriiHl fC*Lfcffl«g»«0)1 A, 2 A. 3 
A, 4 A, 6Bj«3J:l/^>4r- K, T<7T- K*R0>7E 
*Si:<D*a^*3l±*<%iL&4x4^ % ^XhMfttE£<k 
AfttSWtitT i., Mg, Ca, Ba, Zr, L 
i, Hf. La, Te, Se. SmW^SK, fc y 

i*. sain. f52ncD^M7c^]anco7cm^cfct^T ^ DP b 
[0019] CiOIKtDCti'b^BTc^aJta* 

(4. P b£«Mfb*tt*<«*tfC a P b 3 0^5^ 

[0020] Lfci^t, ma(7>as»ftaBi:a»» 

ttMlfcd:l/3X hMftBAfr&l*« Ti, M g A< 

o. 5- 1 oafi%a)88H«-e#***i. ^bic^ib 
Bimn^^y^itBK-efts. aaiEftT i, M g a>jB 

ioS(D±IJSfiili=ix hMftBjfift*& i o«fi%Jsiw-cm 

[0021] Pb*Kp B nb*tt^«e*©ai»«T- 
»*icj:*a»»»ic*jit*»«*ft*aiii=*#-j-« 



(5) 



^Fw) 3 * 1 11-2 1 7 6 3 7 



b (omumit i ms%ja±a<»* l < . *fc±Kffii*3i 

1*1 5M%JaTI:i}qi*4C£jb<»*L^. SSIC, T 
i, Si, Fe. Mn, Cr, B © ^<D^&7cit £>^D 

*<*n bttr y . flttttt* e* ufct* 5 it% zmtt 

[00 2 2] P b ftaiHfcAttJMEffiiDftl** 

«7c*0)»iPf*. c u Xtttt«*fl||tattiflKb-ti>» 4£S 

fc«Mttt*a-r*Zi:l=t,«f#Lr^-6Ci:l*M&36% 
■ete^o aiEftT i (DiiDi^LtliT i XftHIHHb* 
»A<«fffl-r*0. 5 M*%JSL±3&<»* L < . ±BBfltl±=i 
XKMftfi^b 1 0S*%JUi*3-eHS|-r*^i:A<»* 

i^f-efiiS^ltlB^^vitDaiSSItt (Hv = i s oi^Ji 
Jb) 3&^fflKLT2m«%m±-Cft-6Cli:3b<<fcy»*L 
I*. 

[0 0 2 3] *fc. Pb(7)»iD«I*. 8»lfta>££te<D 

a^A^*jtLfca$(ci*. ttakoiEittt^tksaH 

«alr»» Lfc 1 M%I21±)&«»* Ll^tf* <fc y »* L < 
1*5-1 0lt%tfel) o 

[0 0 2 4] maftO)MIRttltflin«tMI=H-r«|BnKB 
fey. jga*»*4*««*DXL-Cffi5EO)gi!i^tt*»SL 

4o 

[0025] maa)s»*^(B»ffl»##*-v> 

»»»(3ttfflD5E^|&IIBnfllH**JlLTffia*-ei 0~ 

7 o®a%(^^fc(tffl5^isitr. ^Jicyy-xtw* 

\Z. ^a5(Z[*^P^8- 2 9 1 3 0 6^«-eBB*Lfc 

[0026] *^t^g2 0)tifijc(i: it, mr 
itzmz^&t lt, aB«fia»»#i:LT»affia 

-sfctorc^* < t 4, S n ^ 2 lt%l^±tW^t <t ^ 
«e;S«a>(£8ft:£H»r4*:tf>lci OS 



[0027] pa)asApi*ffi;aicfci\xjaffi*« 

%*»xttiMfcBT»BB"r*^ £ t»* L^o 
[0 0 2 8] lfcXS£tttt£a>»£ii*i::fti*T 

fr-D'Jttji <HCu-T i 2 7cSa>ftflS£-efc* 8 9 

S**4lM*J»*fCft4 «fc 5 IdDXlt: y % *fcl*(^B# 
■r4Ct3&<»*Ll^. *1@lfl)ltl»«tCu-T i 

2 5cS0)*ftaS8 9 0 o cjaTi::W*TL^4*iE&i*. c 

<D«eic«feoT«^a^i:(7)a^#ffi|cfc^-CT i fb£ 

tt^tftt Lt. *a>ttif iDXB#icfci+4tS«*ifea)»ii 

i««Wt4feftTfcy . m 2 B. B (Bj&«;fiffil*fllf ft] 
X£ifcL*:&fDi§^rl::f*9 5 0 o CJ2TFa>S*£-r4a>:&< 

$?£l<. *fcftifmxt?3»<*fcaflCBB<Dinxa)Ji 
$l3|*-\b(*y 8 9 o°cisiTi:-r4a)A<»*L< . C<D« 
JS^(cgwa>9 5 0°dJMTa>«tt;BJ*-eil^flHe-r4c: 

[0 0 2 9] JES^^UXflc^ftir-ClinxLfcfilc 

T*. 8 9 0 o CiUT^D;BS^^feL^T-M!l:^L/c^lcffl 
lfiDX$J£LTH«e-r4Ci:A<»*L^ 0 ^(Dm&lt 

waa)cfca^is^ffiT?o)T i *b*«a>ttajsi»it-r4 

[0 0 3 0] £blZ*fc. *^BJT*(7)m3c7)«/^(*. ffi 
i^Ti, P b 4M*««a»tt»£«36£* 

ic-f*fe*i±r«a«ttatt»i-r4lR^fc^r. tttt 

-f hJi£ttLTfg^4-£f::<£o-Cc*: y A If 20 

XB#C0fg^^®^(D±iin{b^!^(7)«fai^l»lJ:Lrmt4^ 
»tt*K»T. ±*OJ:3ft*|S«)HyjSL*«&LT 

=jx h<z)ffi5ia*iaofc^srcfe4. 

[003 1 ] fcfc\ RH-flz-y— KH£:»LT£*^g£ 

rc-f*fc-r4«»a»«»-ett. si%aiii*mi*»stt 
fe*i;/*fc(*«i8a«i»«)H#i=affl-c*4*st?* 

y> A>ofit|2B0«fc5l- i o~7 0Sffl%(D?XSP$}f ofc 
M^a«lffl«*«3^ hlc«a-e*4Ci:ttW&^Tffc 

<br*^4-^i*B^b^T?fey . cnfc^otd; y«ax 

h ttaaflwa^aitff tr^attT « 4 . 

[0032] **^Tf<DS5 4a)«iafi % mao>« 

tt-f h B $tt%ttl£*m -T 4 C k iz J: o TtttB 

fe4o KJ!ffl-£:£<h LTI*. -65;^^ 



(6) 



**BH¥ 11-2 1 7 6 3 7 



0~6 0Jtfi% x S n*<2 — 7a*%0)KSHl-BSS**l 
[0 0 3 3] C(D«»Ufc«-f 

a* Lfe**fcttH*«miki^jB - t? l **rr 
am*MXtttt**«ttffl-r«ii6ictt % isboo°c 

ia±fr&aai=aBtt*<**y* 5 ftT i £ 

fiffl* t^r l fc y . axaaaatm t -r > 

[0 0 3 4] MBT?tt«ffi 
y*l^tt»^€)fl[L^ttlfilZ*-C*JffllLa< T* 

y ? h*<*y* aaaaantt<D{&=ix Mfci=»»«re 

fc^o 0. 5mmJ^lJi"CI±tkflrai^it»E5i*PX 

ft l tss^js a? a>ws-r * c <t l i\ 

[0 0 3 5] S^fc. Btra0J;5lrgiit**L^|ggj*jg 

aaattf-fc^Ti** Mx&aantmoaa&tttfa 
*-r>-«— K»*t»<feyt,a»T/h* t^fc«>ic. a®s 

s^TLRft-esr. aattisan«r^Lr#<a>«3Att 

[0 0 3 6] 2blC % *96l8-CO)*5<Daj56i: It, fl 

icDfldbinxsau »xffi^ffl»am»»t*flrLrE 
ffiJnx*J6LT^&W»«-r4c:iir € fc-3Tatt««a 

=>x K^aattttan«t$BRftLtr. 
[0037] cHi*. maoftstte-o-y—htttD* 

Htm^o-*— hBi=Euaax£BLT\ Gocisarcttia 
antma ca«) ttsRsaff-rsztizcfcor* gh* 
tfaut-r* t l < ttiittf^oQff i=tt«aa«m^» < 



ffitox^ifiLfcaiz. 9 5 o^Toastftte-r^z: 
£ \z oT*AicBBaaatttt$a« -ir^t^ 
&fc\ z<7)$iitxfiicfeu^riH3fi*oxSffii^igaib# 
8»*S»tLfe*-I8 9 o a curF<DSflE-e«»Lfc 

ai=«a*5j:i;/*fcf***tBa-r*fc»fcjE3sinx 
**LrHf=«e-r*zt(z«feoraa*»aiii*rt« 

[0 0 3 8] «raO)J:aiw**MT?tt. Pb41«ft§ 

•tanta«-r*ctiz ( fcor. tt&x:fa«fi&nttH 
^ft»antmr=it^raan«:Ma*M*wtt^XB 
E««-c<DHj»«a«i^HjL«^iti=. naft^a 
L^aaTicj3i^rti»*o>«±tw«iLfc««an« 

a«»a»ffl*f *BBft -T *Zi:l=J:oT«fcy«aXhT? 

m5So«*Lfca»8p#*f#^zt3b<aj*fco ma* 
aaaaatm <b <t <dp*i i=a*-f h a £ 
sit^zi:^. a»-r>*- hai-caia»*»itriwa 
a)j:9fcaaaa#iAflattttatt«&xaaa#»M 

a; xrcaaaftoBLisftaaaftaaxaaaBA 
-^«>a»aa>«a**»icu »»#«#ttfca*ifee 
a«aaaa8n«r saa-r *it*B*fc. 

[0 0 3 9] 

[Bttfl] <aaa i ) 

**a«-e«a LfcaxaaaattttaBftAjMiB** 

*4I*. a»B»* (CE 1 5) . LDC^7 h^-fX 
tft3fc (Cu-10Sn-10Pb) % Cu-33Sn7 

3ft* Pb7h7-{X^ AI7h7^Xte Cu- 
5 0II%P b**?' h7-TX»*, TiH, S i O 
2. M>« (2 7H%P) % M^Njfit N 
i A I X* S i X$ >^t»*(D«-|»5R^ffllx 

5mm, (§1 5 0mm, 1^ 1 000mm(DS45Ci 
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